Introduction Contraceptive use among HIV-infected women in Togo is poorly documented. We aim at assessing the prevalence of modern contraceptive use and associated factors among HIV-infected women in Togo. Design Cross-sectional study. setting The study was conducted in five HIV care centres in the Centrale and Kara regions in Togo. Participants We included 461 HIV-positive women aged between 15 and 49 years and who were sexually active. Main outcome measure The outcome variable was HIVinfected women who were using modern contraceptive methods. results A total of 461 HIV-infected women were interviewed, with an average age of 34.3 (±7.1). Among them, 332 (73.1%) women reported using contraceptive methods, mostly condom alone (74.7%) or in combination with hormonal contraceptive (16.9%). In multivariate analysis, education level (primary: adjusted OR (aOR)=1.99, 95% CI (1.05 to 3.76); secondary level and higher: aOR=3.95, 95% CI (2.03 to 7.67)), WHO clinical stage (stage II: aOR=0.7, 95% CI (0.37 to 1.33)), follow-up in private care facilities (aOR=2.54, 95% CI (1.22 to 5.29)) and having a child (aOR=2.51, 95% CI (1.41 to 4.5)) were associated with higher contraceptive use, while marital status (living in union: aOR=0.45, 95% CI (0.28 to 0.74)) and WHO stages III and IV (aOR=0.47, 95% CI (0.24 to 0.94)) were associated with lower contraceptive use. Conclusion About three-quarters of sexually active HIV-infected women in Togo were using contraceptive methods, and private health facilities favoured this contraceptive use. It is important to strengthen the implementation of interventions to increase the incentives for HIV-infected women to use contraception in Togo.
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bACkgrounD Although there has been a reduction in new infections of HIV of about 41% between 2000 and 2015, HIV infection continues to be a public health problem in Sub-Saharan Africa, where 25.6 million people lived with HIV. Women of reproductive age account for about two-thirds of them. 1 The decline in the incidence of HIV infection is the effect of multiple interventions implemented to prevent HIV transmission among heterosexual and especially from mother-to-child HIV transmission. About 66 000 children under 14 years were reported to be newly infected by HIV in Western and Central Africa at the end of 2015.
2 Most of these infections could have been prevented by antiretroviral therapy (ART) during pregnancy and more by contraceptive use among HIV-infected women, which is the fourth component of preventing mother-to-child transmission (PMTCT). In 2005, Reynolds et al 3 estimated that the level of contraceptive use could prevent over 173 000 unintended HIV-infected births each year in Sub-Saharan Africa.
Indeed, family planning showed numerous benefits for HIV-infected women, such as the reduction of morbidity and mortality due to pregnancy and also the improvement of health of HIV-infected women by reducing unintended pregnancies. Therefore family planning contributes to PMTCT of HIV. 4 The Open Access use of contraceptives, mainly male and female condoms, could provide dual protection. It could protect against acquisition or transmission of sexually transmitted infections, including HIV. 5 6 However, in Sub-Saharan Africa, given the progress in PMTCT with the expansion of ART, most of the HIV-infected women still have desire to have children, 7 8 and the prevalence of contraceptive use varies according to the studies. In Western Africa, the use of contraceptive methods is not effective in HIV-infected women. [9] [10] [11] In Ghana, a study showed that only 42.6% of HIV-infected women used modern contraceptive methods at Komfo Anokye Teaching Hospital in 2012, 11 while in eastern Nigeria it was reported that 73.1% of HIV-infected women were using modern contraceptives in the same period. 10 In many studies conducted in Sub-Saharan Africa, the reported factors influencing the use of contraceptive among HIV-positive women were sociodemographic characteristics (age, education, marital status), reproductive characteristics (desire to have children, number of children), being on ART and knowledge of the partner's HIV status. [9] [10] [11] [12] [13] [14] In 2015, Togo had about 110 000 people living with HIV and AIDS (PLWHA), including 59 000 women aged more than 15 years old and 9000 children aged 0-14 years. 15 In addition, the prevalence of HIV infection is almost twice higher among women than men (3.1% vs 1.7%). 16 HIV prevalence among women attending antenatal consultation in Togo was 2% in 2015. 17 In women of reproductive age, the prevalence of contraceptive use was estimated at 22% for all methods (16% for modern methods) in 2013-2014. 16 However, contraceptive use among HIV-infected women in Togo is poorly documented.
This study aims at assessing the prevalence of contraceptive use, as well as individual and structural factors that influenced the use of contraceptives among HIV-infected women enrolled in HIV care centres in two health regions in Togo.
MethoDs study design
This was a cross-sectional study conducted in two health regions in Togo (Centrale and Kara regions) over a period of 4 months from May to August 2016. The study targeted HIV-positive women of reproductive age (15-49 years) and who were sexually active.
setting and study population Centrale and Kara regions are two of the six health regions in Togo located, respectively, about 350 km and 420 km from the capital Lomé. These two regions are characterised by important seasonal arrival of populations (from the other health regions, and sometimes from outside of the country (Togo)) during cultural and traditional events, increasing the risks of HIV transmission. In 2013, the prevalence of HIV infection was estimated at 2.2% in the Centrale region and 1.8% in the Kara region. 16 There were 30 accredited medical centres in the two regions to provide healthcare to about 10 361 PLWHA, including 616 children, enrolled and followed up in these centres. 17 Women were eligible to participate in the study if they (1) were aged between 15 and 49 years old, (2) had a sexual partner within the last 6 months and (3) were enrolled in the selected centres for active ART.
sampling First, a random probability sampling proportional to the number of patients in the active file of the 30 HIV care centres in the two regions was carried out to ensure representative centres with a high number of PLWHA. In a minimalist scenario, it is assumed that a sample of 15% of HIV care centres should be representative of all the centres. This led to the random selection of five HIV care centres for the implementation of this study. Then, a non-probabilistic, convenience sampling was carried out. Indeed, in these five selected HIV care centres, it was proposed to enrol any PLWHA who consulted for a follow-up from May to August 2016, who met the inclusion criteria and who consented to participate in the study. The prevalence of the use of at least one contraceptive method was assumed to be 50% with the precision of 5% and 20% refusal or incomplete data. Based on this assumption, the sample size was estimated at 461 HIV-infected women.
Data collection
Data collection was done using a standardised questionnaire in French, explained in the local language for participants if needed. The questionnaires were filled by the health workers. The questionnaire included sociodemographic information, clinical features, information on ART, sexual activity status, and knowledge on contraceptives and their use. Data on HIV status disclosure to the sexual partner were also collected among PLWHA. We defined modern contraception as the use of one of the following methods: sterilisation, condoms, contraceptive pill/oral contraceptives, intrauterine device, diaphragm, injection, emergency contraception or implant.
statistical analysis of data Data entry was performed using EpiData V.3.1 software. Data were then exported for statistical analyses using SPSS V.17.0.
For continuous variables, mean and SD were calculated, while for categorical variables we calculated the proportions. Our main outcome variable was HIV-infected women who were currently using any modern contraceptive methods. Pearson's χ 2 test or Fisher's exact test was used when appropriate in bivariate analysis. Multivariate backwards stepwise logistic regression analysis was performed to identify independent risk factors for the dichotomous outcome contraceptive use or not. All variables significant during bivariate analysis at a p value <0.20 were introduced in a logistic regression model to estimate the adjusted OR (aOR). Interactions between the independent variables were tested. All these analyses Open Access were performed with 95% CI. To verify the robustness of the results, a sensitivity analysis was conducted to confirm the results found. We have performed the analysis by including women who have never heard about contraceptive methods, and then we excluded them to appreciate the variability of the statistical associations. We did not observe significant variability and logically we excluded those women (15/461) from the model. Our final model included only HIV-infected women who had heard about contraceptives methods.
ethical issues
We obtained consent from patients who participated in the study. For each of the person surveyed, the objectives, benefits to participate in the survey and progress of the investigation were clearly stated, as well as their right to interrupt the interview without justification. An informed consent form signed after the verbal explanation was made by the investigating officer in the language understood by the participant. results sociodemographic and clinical characteristics Table 1 shows the sociodemographic and clinical characteristics of the participants. In total 461 HIV-infected women of reproductive age and who were sexually active were enrolled into this study, of whom 267 (57.9%) were in the Centrale region and 194 (42.1%) in the Kara region. The mean (±SD) age of the participants was 34.3±7.1 years, ranging from 16 to 49 years. Among them, 40.6% had primary education or higher education level (45.3%), 54.7% were living in couple and 62.3% were living in an urban area. Out of the 461 women interviewed, 415 (90.0%) were on ART and for more than 2 years for 71% of them. The mean (±SD) duration on ART was 4.1±2.8 years. A quarter (25.4%) of the participants had a CD4 cell count of <0.35 × 10 9 /L at the last visit. Patients were classified as stage I (55.0%) or stage II (27.3%) based on the WHO clinical classification at the time of the survey. The partner's HIV status was unknown for 56.4% (260/461) of the participants. Most of the patients were followed up in a public hospital centre (61.8%), in a centre with available doctor (86.3%) or with a psychologist (55.7%).
reproductive health outcome The majority of women (85.3%) reported having at least one child, while six out of ten participants expressed desire of having kids. Four hundred and forty six (96.7%) women reported that they heard about contraceptives methods. Among them, 70.2% (313/446) were informed by healthcare providers. At the time of the survey, the proportion of women who were using a contraceptive method was 74.7% (333/446) ( 
Furthermore the proportion of women using contraceptive was significantly higher among participants with higher level of education, ranging from 57.1% in women with no education to 82.8% in those having reached the secondary education level or higher (p<0.001). However, this proportion was significantly higher (p<0.001) among women at stage I (82.1%) than those at stage II (70.0%) or those at stages III and IV (58.4%). The prevalence of contraceptive use was significantly lower in women living in couple (p=0.002), higher among those who had children (p=0.032) and higher in women on ART for 2 years or more (p=0.025). Women followed up in a private centre (p<0.001) or a centre with a psychologist (p=0.011) were more susceptible to use contraceptive methods (table 1) .
Factors associated with contraceptive use
In multivariate analysis, only five factors remained associated with contraceptive use: education level, marital status, clinical stage, type of health centre and having children. Women with primary education level or those with secondary education level or higher were, respectively, two times more likely (aOR=1.99, 95% CI (1.05 to 3.76)) and four times more likely (aOR=3.95, 95% CI (2.03 to 7.67)) to use a contraceptive method than those who did not have any education, whereas participants living in couple were 55% less likely (aOR=0.45, 95% CI (0.28 to 0.74)) to use a contraceptive method. Women who reported having children and those followed up in a private structure were almost three times more likely (respectively, aOR=2.51, 95% CI (1.41 to 4.5) and aOR=2.54, 95% CI (1.22 to 5.29)) to report current use of contraceptive. Patients at AIDS clinical stage III or IV were 53% less likely (aOR=0.47, 95% CI (0.23 to 0.87)) to use a contraceptive method than those at clinical stage I. In addition this likelihood of using contraceptive is even lower for HIV-infected women at AIDS clinical stage III or IV followed up in private centres (aOR=0.13, 95% CI (0.03 to 0.64)) (table 2).
DIsCussIon
In this study, conducted in two regions in north of Togo, 96.7% of HIV-infected women had heard about contraceptive methods and mainly from health providers. Education level, marital status, AIDS clinical stage, type of health centre and having children had influenced the use of contraceptive methods among HIV-infected women.
A high proportion of knowledge on contraceptive methods was also reported among women aged 15-49 years in the general population in Togo (96.3%) in 2013-2014 16 and among HIV-infected women on ART in Ethiopia (97.0%) in 2013. 18 This showed that seropositive women were as exposed to reproductive health Open Access Open Access information as the rest of the general population, which is a major step towards the use of contraceptive methods. We also found that almost three-quarters (74.7%) of the participants were using a contraceptive method. This proportion was higher than that of 19.9% reported in the general population in 2013 in the Demographic and Health Surveys (DHS) in Togo. 16 This was evidenced in prior studies conducted in Sub-Saharan Africa, 12 19 which reported that HIV-infected women seemed to be more likely to use contraceptives than HIV-negative women in public health facilities. This could be explained by the fact that HIV-infected women are frequently in contact with health workers and received more information on reproductive health during their follow-up. HIV-positive women are strongly encouraged to use contraceptive methods to prevent mother-to-child transmission of HIV. Similar results were found in South-East Nigeria (73.1% ). These differences might be due to temporal and regional variabilities, including policy guidelines on reproductive health. In fact cultural characteristics and beliefs, including the perception of the value of a child in the community, may vary through African regions, and this could strongly influence the decision of using a contraceptive method or not. In addition, in Togo, healthcare providers in HIV clinics have recently benefited from a programme of strengthening their skills on family planning. Non-governmental organisations have also been established to promote reproductive health through the distribution of contraceptive methods. This would have encouraged HIV-infected women to use these methods.
As reported in previous studies in Western Africa, [9] [10] [11] condom was the most common contraceptive method used by HIV-infected women in this study. Fearing possible pharmacokinetic interactions between hormonal contraceptive and antiretroviral in people living with HIV, 21 22 healthcare providers more often advised HIV-infected women to avoid hormonal contraceptive method in favour of condoms. Condoms, in addition to being accessible and very effective in preventing unwanted pregnancies, contribute to the secondary prevention of HIV, especially in this context where more than four out of ten HIV-infected women did not know the HIV serostatus of their sexual partner. It is therefore important to know the influence of the HIV-infected woman in the decision-making process of condom use or not in a couple. In this study, the decision to use contraceptive methods in HIV-infected women was influenced by several factors, including education level, marital status, AIDS clinical stage, type of health centre and having children.
Our findings revealed that women who attended school regardless of level (primary, secondary or higher education) were more likely to use contraceptives than those who could not read and write. Women education, which Open Access is key to societal development, remains a strong determinant of contraceptive use in Sub-Saharan African. This result was consistent with different studies conducted in Ethiopia 23 24 and in Malawi. 25 Women who attended school were able to better analyse reproductive health information, and to understand the mechanisms of action, and the advantages and disadvantages of different contraceptive methods. This could reassure them about the use of these methods and allow them to make a judicious choice.
Our study showed that HIV-infected women who were living with a partner at the time of the survey were less likely to use contraceptive methods. In fact women in couple were more likely to express their desire to have children. This desire is increased by social pressure, which underlines a great importance of having children in the well-being of the couple. In addition, unmarried women would use contraceptive methods more than married women to avoid unwanted pregnancies, which could deteriorate their social image. Unlike our finding, Worke et al 24 in Ethiopia reported that married women were more likely to use contraceptives than those who were divorced or separated.
In our study, HIV-infected women followed up in private centres were more likely to use a contraceptive method. Although very few studies compared the quality of healthcare between the public and private sectors, particularly in family planning services delivery, it is generally evidenced that healthcare is better in private health centres. 26 27 In private centres, even though they are non-profit-making facilities, it is reported that care providers are motivated to maximise patients' satisfaction in order to retain them, and this through the provision of good-quality healthcare. However, prior studies 28 29 reported that public health facilities were more likely to offer family planning services. Therefore, it is important to improve the quality of family planning counselling and services delivery in public health facilities in order to encourage patients, including HIV-infected women, to use these services.
Among HIV-infected women, we found that the odds of contraceptive use were lowest at high AIDS clinical stage. Indeed patients at stages III and IV were less likely to use contraceptive methods. At these stages of the disease, patients were likely to suffer from opportunistic infections with certainly a reduction of sexual activities. This could impact on their demand for reproductive health services, including contraceptive use. Moreover, the odds of using contraceptives are even lower when women are followed up in a private centre. This could be explained by the fact that in our setting, HIV-infected patients in the advanced stage of the disease are most often referred for treatment in public hospitals.
HIV-infected women who had children, regardless of number, were more likely to use a contraceptive method. This result is consistent with prior studies conducted in Uganda, 30 Malawi 25 and Ethiopia, 23 31 which reported that contraceptive use increased with the number of children. In fact, among women who gave birth at least once, it is very common for them to use contraceptive methods to space or limit births, especially for those who have already reached the number of children they want.
limitations First, the sample may not be representative of the whole country because of cultural disparities across the country. Second, this study took place in health facilities with little chance of including patients who are less regular in the health centres and may have different characteristics. Sexually active women were defined as those engaging in sexual activity in the past 6 months; this definition used in the study could differ from other similar studies. In addition, we lacked information/analysis by contraceptive types, which can impact mother-to-child transmission. Finally, we relied on self-reported reproductive health behaviour through a face-to-face interview, which may introduce information bias. However, these biases would have had very negligible effects on the estimates in this study.
ConClusIon
This study demonstrated a high prevalence of contraceptive use among HIV-infected women followed up in health facilities in Centrale and Kara regions in Togo. Private health facilities seemed to favour the use of contraceptive methods, but not in women at clinical stages III and IV. Despite these results, there is a need for an intensified effort to increase the reproductive health service utilisation particularly in public health facilities in these regions. HIV caregivers must also integrate family planning services in HIV care during follow-up visits. 
